Poor productivity performance has been identified as a significant issue for New Zealand, and innovation is seen as a key mechanism for improving productivity growth. Understanding the drivers of firm innovation therefore represents an important step towards improving New Zealand's economic performance. In this paper, we combine firm-level innovation data with worker characteristics to examine links between innovation and the presence of new arrivalsboth immigrants and returning New Zealanders -in the firm's workforce. Across a range of measures we find positive relationships between firm-level innovation and the share of new arrivals. These relationships weaken once we account for variation in firm characteristics (firm size, industry, R&D expenditure) and other worker characteristics (including the share of new and/or high skilled workers). Within new arrivals, innovation outcomes are most strongly associated with high skilled workers, though magnitudes vary depending on whether workers are returning New Zealanders or immigrants. Firms with a higher share of high skilled recent migrants were more likely to report introducing new marketing methods, new goods and services, or goods and services new to New Zealand. Firms with a higher share of high skilled returning New Zealanders were more likely to report introducing new organisational and managerial practices, and (as with migrants) goods and services new to New Zealand. 
Only one study has looked at the link between migration and innovation in New Zealand. While the study found a positive relationship between innovation and the presence of migrants in the local workforce, the effect disappeared once firm characteristics were controlled for. New integrated administrative and survey data has become available in the last few years, and this enables us to now examine the share of migrants in the firms' workforce, extending the previous study.
There has been very little research on links between returning migrants (returnees) and innovation internationally, and none in New Zealand. New Zealand has not only one of the largest overseasborn populations in the OECD, it also has one of the largest expatriate populations. As such, returnees could be an important source of new ideas for New Zealand firms.
This study attempts to relate various firm-level measures of innovation, as reported in Statistics New Zealand's Business Operations survey, to characteristics of the firm and its workforce. We are particularly interested in identifying the effect of a firm hiring new migrants or returnee New Zealanders on its propensity to innovate. We first construct a model of the probability of a firm innovating against the share of recent migrant and returnee employment, before extending the model to control for other characteristics of the firm's workforce. We next control for a range of firm characteristics, before splitting the workforce employment shares (including for recent migrants and returnees) by the skill level of that employment, to account for the fact that high and low-tomedium skilled employees may not have the same relationship with the propensity to innovate.
We investigate a range of innovation measures, and find that firms that hire more recent migrants and firms that hire more recent returnee New Zealanders tend to innovate more than other firms. Firms with more recent migrants are more likely to introduce new goods and services, new processes, and new marketing methods, as well as being more likely to enter new export markets. Firms that hire more recent returnees are more likely to introduce new products that are new to New Zealand, new organisational or managerial practices, and new marketing methods.
These relationships are likely to result from a number of different factors. Migrants and returnees are often highly skilled, are new to the firms they work for, and they bring international perspectives with them. When we try to separate out these effects, we find that being new and high skilled seem iv to matter more, at least for some forms of innovation, and/or some types of firm. This conclusion is supported by results for the influence of new staff on innovation reported by firms. Recent migrants and returnees do not appear to raise the likelihood of this reporting, over and above their contribution to the new employee share. We cannot determine whether new employees, in general, play a substantial role in causing innovation outcomes or whether they are a consequence of such innovation.
We find a significant relationship between the share of high skilled immigrants working in a firm and the probability of that firm innovating, controlling for a range of characteristics of the firm and its workforce. High skilled immigrants may therefore have a positive impact on innovation, but this may not be different from the impact of similarly high skilled non-migrant new employees. As such, the main way in which immigration policy is likely to facilitate innovation is through any positive influence it exerts on the skills composition of the workforce. Through immigration policy settings that facilitate highly skilled migrants entering the New Zealand workforce, we may help to increase the chances of firms innovating, with associated positive benefits for New Zealand's economic performance. 1 Introduction
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Innovation and productivity growth
Poor productivity performance has been identified as a significant issue for New Zealand, with New Zealand lagging behind the Organisation for Economic Co-operation and Development (OECD) average in terms of both GDP per capita and labour productivity (Treasury, 2004) . While New Zealand GDP per capita is more than 20% lower than the OECD average, recent OECD research (de Serres, Yashiro, & Boulhol, 2014) indicates that New Zealand's broad policy settings should generate GDP per capita 20% above the average. The report explains the difference between this expectation and reality as being derived from two key areas. The first relates to weaknesses in our international connections, with New Zealand firms unable to access large markets and having limited roles in global value chains. The second area of concern is underinvestment in "knowledge-based capital", with private sector Research and Development (R&D) investment being among the lowest in the OECD. These conclusions add impetus to the idea that innovation is a key mechanism for improving New Zealand's productivity growth. Understanding the drivers of firm innovation represents an important step towards improving New Zealand's economic performance.
While investment in R&D is one measure of firm innovation, other measures may be more relevant for many sectors of the economy, especially New Zealand's large service sector. Crawford et al (2007) , who show that New Zealand's apparent underinvestment in R&D can be explained by structural features of the economy (specifically, industry composition, firm size distribution, and location relative to R&D-producing nations). de Serres et al go on to note that, given the industry composition, greater rewards might be gained from boosting innovation in the services sector.
Migration and innovation
The link between migration and a range of economic outcomes (both positive and negative) for the host country has been subject to wide-ranging research attention over recent decades. The evidence for New Zealand, a country with both high inward and outward migration flows on a per capita basis, has also received considerable attention, with the economic benefits generally considered likely to outweigh any negative effects (Hodgson & Poot, 2010) . This is largely seen as being a result of the largely discretionary nature of New Zealand's inward flows of new migrants 1 , and the relatively high skill level of New Zealand's permanent migrants. It has been suggested that migrants may influence innovation, and thereby economic growth, in various ways. For example:
 Scale -Immigration could result in greater innovation through increases in the size of the economy. Migrants arriving disproportionately in large urban centres could boost population density and growth, reinforcing agglomeration effects. In a recent paper, Fry (2014) notes the potential for large impacts whereby "greater scale and agglomeration, coupled with migrant diversity, could lead to increased innovation".
 Demographic and skill composition -In the New Zealand context, migrants are more likely to have higher skill levels than the general population. Selection criteria mean that permanent migrants have higher qualifications, higher overall employment rates, and higher earnings than the general population. Insofar as skills are a facilitator to innovation (Toner, 2011) , highly skilled migrants may be more likely to drive innovation in the firms they work for.
 Cultural diversity -Workforces that are 'cognitively diverse' may be better at generating new ideas and finding new ways of doing things. There is evidence that cultural diversity is linked to 'cognitive diversity', and that this in turn has an impact on rates of at least some types of innovation (Page, 2007) . Clearly, immigration is strongly linked to cultural diversity, and given the size of the foreign-born population in New Zealand, this could be a strong driver of innovation.
 International knowledge transfer -Countries typically gain much of their new knowledge and ideas through bringing them in from overseas. One important potential mechanism for doing this is immigration. Ozgen (2013) notes that migrants are likely to bring unique ideas with them, "allowing host countries to learn from diverse knowledge bases".
There is a large body of literature examining the links between innovation and migration, particularly in the United States and Europe, commonly using patents or patent citations as an innovation outcome measure (Breschi, Lissoni, & Tarasconi, 2014; Foley & Kerr, 2011) . Only a few studies have used data from surveys of businesses to identify innovation outcomes (Nathan & Lee, 2011; Lee, 2013) , despite this being a common source for official statistical measurement of innovation.
Some research has focussed on the way cultural diversity may influence innovation, using various diversity measures as the predictor variable of interest (Nathan & Lee, 2011; Bosetti, Cattaneo, & Verdolini, 2012) , while others focus on the relative size and/or skill level of the migrant stock or flow (Islam, Islam, & Nguyen, 2013) . Other studies test a mix of measures with results showing diversity to have relatively strong effects (Ozgen C. , 2013; Ozgen, Nijkamp, & Poot, 2011a; Ozgen, Nijkamp, & Poot, 2011b) . In a recent study, Ozgen, Peters, Niebuhr, Nijkamp, & Poot (2014) conclude from their own empirical analysis and an examination of the literature that "cultural diversity of employees can make a positive, but modest and context-dependent, contribution to innovation". The study showed statistically-significant effects of cultural diversity in Germany, but not in the Netherlands, after controlling for reverse causality.
Studies of the impact of innovation at the area level have been common over a number of years (Kerr & Lincoln, 2010; Hunt & Gauthier-Loiselle, 2010; Ozgen, Nijkamp, & Poot, 2012; Peri, 2007) , but studies measuring both migration and innovation at the firm level are far less common. One important challenge is identifying the migration characteristics of workers and linking these to firmlevel characteristics and outcomes. Studies have typically used characteristics of the local workforce to identify migrants, with innovation outcomes measured at the local area or firm level. More recently, partly due to developments in linked data, a number of studies have begun to measure both migration intensity and innovation outcomes at the firm level (Nathan & Lee, 2011; Ozgen, Nijkamp, & Poot, 2011b; Kerr, Kerr, & Lincoln, 2014; Ozgen & de Graaff, 2013; Ozgen, Peters, Niebuhr, Nijkamp, & Poot, 2014) . Kerr, Kerr & Lincoln (2014) refer to upcoming work using linked employer-employee data to extend previous work by Kerr & Lincoln (2010) that looked at indirect measures of a firm's immigration policy dependency. They state that a 10% increase of skilled migrant employment is associated with a 1-2% increase in firm patenting. This is an important development, with recent work highlighting firm migration effects as being larger than effects at the city level, and therefore an important unit of analysis in terms of migration and diversity (Lee, 2013) . The study identified that a 10% increase in the share of migrant owners and partners was associated with an approximately 1% increase in the probability of a firm introducing a new product or process. However the study was not able to identify a city-level effect over and above the firm effect.
Only one study has estimated the relationship between immigration and innovation in New Zealand (Maré, Fabling, & Stillman, 2014) . The study used firm-level innovation data from nationally representative surveys of firms, linked to area-level population census data, to examine the links between innovation and local workforce characteristics (including migration). Consistent with other research, the paper found a relationship between the share of migrants in an area and firm innovation when no firm-level controls were included. This relationship disappeared once controls were added to the model. While the research did not identify an independent relationship between the presence of migrants in the local workforce and firm innovation once other local workforce and firm-level control variables are accounted for, only limited firm-level workforce characteristics (collected through the survey questions) were available at the time the research was conducted. In the context of the evidence from Lee (2013) , this limitation could be important.
Returnees and innovation
While the impacts of immigration on innovation are reasonably well researched, very little research has looked at the impact of returning migrants (returnees) on innovation. While many of the potential mechanisms for migration impacting on innovation outlined above are not relevant for returning migrants, knowledge effects may be particularly important. Returnees are exposed to new ideas while away from their country of origin, and may be in a better position than migrants to exploit that knowledge on their return to New Zealand.
A number of case studies outline the benefits of return migration, especially in the context of developing countries such as India and China, however there is limited empirical evidence of the impact of returnees on innovation. This has been noted as a significant gap in the migration research literature (Kerr W. R., 2013) . Breschi, Lissoni, & Tarasconi (2014) outline the issues in measuring the impact of returnees on patenting, and attempt to derive some estimates of the extent of returnee patenting, but do not estimate the relationship between return migration and patenting, while Choudhury (2014) estimates a positive impact of returnee managers on patenting rates of their staff within multi-national enterprises. From the IDI and LBD we identify when someone arrives in, or returns to, New Zealand following a period of time spent overseas, characteristics related to their migrant status, which firms they work for following their arrival, and the innovation activity reported by those firms. In addition we can derive information on characteristics of the employee, such as their skill level, and characteristics of the firms, such as firm size, industry, and geographic location(s).
Administrative tax and migration data in the IDI provide a complete enumeration of the population of workers and migrants, while the Business Operations Survey is a nationally representative sample of firms. Over 6,000 firms respond each year, 3 and we combine data from across four survey years (2005, 2007, 2009 and 2011) . The population is restricted to private sector businesses with six or more employees, comprising approximately 35,000 firms.
Research questions
We address the following questions: Are firms that employ more recent migrants and/or returnee New Zealanders also more likely to innovate? Is the skill level of migrants and returnees an important factor for innovation? In which types of firm are the relationships most evident? Which types of innovation are migrants and returnees associated with? Are the associations still evident once differences in firm and workforce characteristics are controlled for?
Defining and measuring innovation
Official statistics on firm innovation in New Zealand are collected through the innovation module of the Business Operations Survey, in accordance with the Oslo Manual (OECD and Eurostat, 2005) . The module is included in the survey every second year, and asks firms to report whether they have implemented any of four types of innovation during the last two financial years:
 Product Innovation: Did this business introduce onto the market any new or significantly improved goods or services?  Process Innovation: Did this business implement any new or significantly improved operational processes (ie methods of producing or distributing goods or services)?  Organisational Innovation: Did this business implement any new or significantly improved organisational / managerial processes (ie significant changes in this business's strategies, structures or routines)?  Marketing Innovation: Did this business implement any new or significantly improved sales or marketing methods which were intended:
o to increase the appeal of goods or services for specific market segments o to gain entry to new markets?
Product innovations are further delineated as being "new to New Zealand" or "new to the world", and we also include measures related to each of these in our analysis.
Our sample selection and measures of innovation outcomes differ from those used in official reports. We measure outcomes as indicators of whether a firm stated that a particular outcome occurred. Therefore, non-responses are treated as negative responses. An exception is that if an enterprise failed to respond to any of the four main innovation outcome questions (new goods and services, new operational processes, new organisational or managerial processes, and new marketing method) in any year, the observation is dropped. We also repaired responses which were inconsistent with the questionnaire routing. We include in our analysis additional firms that were included in the panel top-up to the survey, but not included in the official cross-sectional statistics.
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In addition to the four categories of innovation identified above, we also examine two other questions that capture aspects of innovation. Businesses were asked whether they entered any new export markets in the last year, and innovating businesses were asked whether new staff were important as a source of ideas or information for innovation in the past two financial years. Entering a new export market may be the result of the influence of migrants or returnees on a firm, or migrants or returnees could be hired to help the firm successfully expand into a new market. The fact that a firm identifies new staff as being important to innovation could provide assurance that there is a causal link from migration to innovation.
Alternative measures
As discussed above, the number of patents or patent citations is commonly used in the research literature as an indicator of innovation activity, however this is more likely to capture information about product innovation than the other three categories identified above, and may not adequately capture innovations occurring in the service sector. In addition, many product innovations may not result in a patent being acquired, meaning that they may undercount actual levels of product innovation (Breschi, Lissoni, & Tarasconi, 2014) . As with patenting, R&D is an important part of innovation activity (Toner, 2011) , however R&D investment is neither a guarantee of successful innovation, nor necessary for innovation to occur (OECD, 2010) . R&D investment is also most likely to relate to product innovation. Given that R&D investment may be independently associated with innovation outcomes, we include it as a control variable in our analysis together with other firmlevel correlates of innovation (discussed further below).
Defining and measuring new employees, migrants, and returnees
Our analysis focusses on innovation through the generation and transmission of new ideas by new staff, and looks at the evidence of whether migrants and returnees are associated with greater levels of reported innovation than other new employees. As such, we focus on the initial two-year period following the arrival of a migrant or returnee in New Zealand.
Returnees are identified through arriving on a New Zealand passport, or returning resident visa. As such, they are either a permanent migrant who has lived in New Zealand in the past, or they are a New Zealand citizen, either by birth or naturalisation. To be considered as a recent returnee or migrant for the purposes of this study a new arrival must also meet the condition that they were out of New Zealand for at least the two year period prior to their arrival. The intent of this additional requirement is to ensure that the person was outside New Zealand for long enough to be exposed to new ideas, knowledge, and ways of doing things, and to reduce the chance they were outside New Zealand for purposes other than employment.
New employees are defined in a similar way to recent migrants and returnees. A worker is considered to be a new employee for up to two years following a period of at least two years not working for the employer. As a result of this definition, recent returnees and migrants are mutually exclusive subsets of the larger population of new employees.
Defining and measuring skills
Skills are strongly connected to innovation activities. Skilled workers have been shown to adopt innovations earlier and implement and adapt them sooner and the presence of skilled workers is often associated with greater employer investment in workforce education and knowledge creation (Toner, 2011) . Toner notes that "a vicious circle is evident whereby low initial educational attainment constrains further acquisition of knowledge and capacity to engage in innovation". Further, improvement in skill levels is associated with an increase in the capital-labour ratio over the long term, which in turn enables the introduction of new and improved products, services, and production processes.
We control for overall levels of skilled employment in firms, as well as levels of skilled employment of new employees, and finally levels of skilled employment of recent migrants and returnees. The IDI does not include detailed individual data on occupation or educational attainment, and as a result, we are reliant on information that can be inferred from individuals' earnings. 5 Skill level is therefore defined using a fixed-effects model based on that outlined by Maré & Hyslop (2006) . The model uses full-time equivalent annual earnings and constructs fixed effects that reflect an individual worker's earnings premium, regardless of who they are working for. Maré & Hyslop directly control for observable worker characteristics -age and gender -that determine earnings. We also directly control for these observables in the innovation regressions in this paper.
We calculate the worker fixed effects for all employees working for firms in the BOS sample in the years of interest, and consider those with an earnings premium above a certain threshold as being "high skilled", with the remaining workers classified as "low-to-medium skilled". The threshold was set such that, on average, firms would have a quarter of the months worked by their workforce being defined as high skilled.
6 While differences in individual earnings premia are likely to largely reflect differences in levels of innate ability or skills, they may also capture other differences between individuals, such as different career choices. For recent migrants, the premia may also capture the effects of discrimination, or differences in the returns to particular skills for migrants and non-migrants, perhaps because of complementarity between skills (eg English language ability).
2.6
Other firm characteristics
We also control for a number of other firm characteristics related to innovation: firm size (log employment), R&D expenditure, the industry in which they operate (see Appendix A for details), whether they are a new firm (established in the past two years), and the region in which they operate. Given that firms may operate across a number of regions, location is expressed as a share the of employment in each region.
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As well as analysis of innovation and migration at an economy-wide level, we undertake specific analyses for subsets of firms that we consider may have different characteristics with respect to innovation. We classify firm subsets in the following ways:
 Small/Medium/Large firms -Firms with 6-19, 20-49 and 50+ employees respectively.  R&D firms -Firms with positive R&D spending.  Firms in R&D industries -Firms in industries with average firm R&D across the industry of $1,000 or more per worker.  High-skilled firms -Firms with at least a 50% high skilled employment share.  Firms in high-skilled industries -Firms in industries where at least 25% of firms have at least a 50% high skilled employment share.  Export firms -Firms which export goods and/or services.  Firms in export industries -Firms in industries where more than 25% of firms export.
A list of R&D, high skilled, and export industries is included in Appendix A.
Model approach
Our modelling approach follows that of Maré, Fabling, & Stillman (2014) , replacing local workforce characteristics with firm-level worker characteristics. The earlier work identified a significant relationship between workforce characteristics in a local area and innovation by firms in that area, but this effect disappeared once firm-level controls were added to the model. We further extend the earlier paper by allowing for differential impacts on innovation by workers of different skill levels. Workforce characteristics are expressed as shares of total firm employment, where employment is measured in terms of months worked for wages and salaries over the two-year reference period contemporaneous to measured innovation.
We define innovation outcomes as binary variables that are equal to 1 if a firm reports innovating, and 0 otherwise. We first construct a logit model of the probability of a firm innovating against the share of recent migrant and returnee employment, controlling for survey year. We then extend the model to control for other characteristics of the firm's workforce, including the share of high skilled employment, the share of new employment, and the average workforce age and gender composition, weighted by those characteristics' estimated relationship with worker wages, following Maré & Hyslop (2006) . The third specification of our model includes controls for firm characteristics such as total employment, an indicator of whether the firm is new, indicators they had invested in R&D and the extent of that investment, industry dummy variables, and the share of the firm's employment in each region. Finally, we split the new employee, recent migrant and returnee employment shares by the skill level of that employment, to account for the fact that high and lowto-medium skilled employees in each of these categories may not have the same relationship with the propensity to innovate.
The model is specified as follows:
= The probability of firm f reporting innovation outcome p at time t.
= Matrix of workforce shares of employment in firm f at time t -new employees in the firm, recent migrant employees, recent returnee employees, high skilled employees -and average employee observable characteristics = Vector of workforce share and characteristic coefficients. = Region fixed effects (r=18-1 regional council areas).
= Industry fixed effects (i=52-1 NZSIOC classification level 3 industries. See Appendix A for details).
= Time fixed effects.
We use contemporaneous worker employment shares. Our definitions of migrants and returnees identify workers who arrived in New Zealand within two years of the survey date -the same window over which innovation outcomes are measured. This choice has the benefit of picking up relatively short-term impacts of new ideas on firm innovation, and relating innovations to the workforce characteristics present when the innovation was introduced. It may also capture endogenous workforce selection, arising from reverse causation. Recent migrant, recent returnee and new worker employment shares are unlikely to be exogenous with respect to innovation. Firms that are more open to change may be more likely to look further afield for the skills they require. In addition, firms that are growing may be more likely to both innovate and recruit more intensively and/or more widely. The firm-level controls included in the regressions do not address these potential sources of endogeneity. Unsuccessful attempts to implement an Instrumental Variable (IV) approach are discussed in Appendix B.
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As already noted, we also report results based on managers' views of whether the causality runs from new staff to innovation. By estimating whether such reporting is more correlated with particular types of new staff, we seek to provide additional support for our central hypothesis that foreign work experience improves the potential of workers to contribute to innovation in New Zealand firms. Even in this case, however, we cannot completely preclude the possibility that being a recent returnee New Zealander or migrant is correlated with some uncontrolled-for worker characteristic that is related to skills or experience. For example, university students who undertake OEs may have relatively low estimated worker-fixed effects because they work while studying prior to departing New Zealand, but have high "skill" as measured by formal qualifications.
3 Descriptive analysis 3.1 Innovation and firm characteristics Table 3 .1 describes the characteristics of the firms in the population. Almost a quarter of firms operate in the retail trade and accommodation sector, with 15% operating in manufacturing. These firms have a 20% and 22% share of employment respectively. Almost three quarters of firms were small, having between 6-19 employees, but these made up only 22% of employment. While only 7% of firms reported investing in R&D and 17% exported, these firms tended to be larger and made up larger proportions of total employment (19% and 29% respectively). (2005, 2007, 2009, and 2011 Innovation is associated with a number of firm characteristics, including the industry in which the firm operates, the size of the firm, and whether it invests in research and development. Overall, 46% of firms innovated, in that they reported at least one of the four core categories of innovation defined from the Business Operations Survey (ie a product, process, organisational, or marketing innovation). Figure 3 .1 breaks this down by industry and other firm characteristics. More than half of all firms in the Information Media and Telecommunications (58%), Wholesale Trade (58%), Electricity, Gas, Water and Waste Services (57%), Manufacturing (56%), Financial and Insurance Services (55%) and Education and Training (54%) industries reported some form of innovation in the past two years.
Large firms were more likely to innovate, with 60% of those with more than 50 employees innovating. Eighty-three percent of firms who invested in R&D and 58% of exporting firms reported innovating. High skilled firms and firms in high skilled, export, and R&D industries all have rates of innovation above the average for all firms. Table 3 .2 expands on Figure 3 .1, showing average innovation rates for each detailed measure by each firm characteristic. 9 As discussed above, 46% of firms innovated overall, with between a fifth and a quarter implementing process innovations, organisational innovations, marketing innovations, or product innovations (new goods or services). Product innovations were new to New Zealand and/or new to the world for 9% and 3% of firms, respectively. Firms in the Manufacturing, Wholesale Trade, and Information and Media Telecommunications industries were most likely to be product innovators, and 8% of firms in the former two industries indicated they had introduced a 9 We pool all years throughout, since aggregate innovation rates are very stable across years. In addition to the four innovation indicators collected in the Business Operations Survey, innovating firms were asked whether new staff were an important source of new ideas. This provides an alternative innovation measure that is directly linked to the influence of new staff, some of whom will be recent migrants and returning New Zealanders. Overall, 47% of innovating firms reported new staff being an important source of new ideas for innovation (Figure 3 .2). Innovating firms in the Education and Training (66%), Financial and Insurance Services (58%), Information Media and Telecommunications (57%), and Electricity, Gas, Water and Waste Services (56%) industries were most likely to report new staff being a source of new ideas. Large firms with 50 or more employees (62%), and firms investing in research and development (60%) were also particularly likely to report new staff being a source of new ideas.
Figure 3.2 Percentage of innovating firms indicating new staff are an important source of new ideas for innovation, pooled years
Finally, we looked at whether firms had entered a new export market in the past year Figure 3 .3). Not surprisingly, given exporting is restricted to a subset of firms located in specific industries, only a small percentage of firms (4%) had entered a new export market in the past year. Firms in the Manufacturing (12%) and Wholesale Trade (7%) industries were most likely to have done so, as were firms that had invested in R&D (21%) and, as we would expect, exporting firms (20%). 
Innovation and workforce characteristics
While this paper examines the link between migration (of both recent migrants and returnees) and innovation, we expect other workforce characteristics to also be related to innovation. In particular, new employees more generally could be a source of new ideas for a firm, even if those new employees did not come from overseas. Similarly, an expanding firm may be both more likely to innovate and to have a greater number of new employees. Finally, firms with more high skilled workers may also be more likely to innovate than those with lower skilled workers. Table 3 .3 shows employment shares for innovating and non-innovating firms by skill level, firstly of all employees, and secondly of new employees. Overall, innovating firms tend to have a higher share of high skilled employees (26% vs 23%), and a higher share of new employees generally (57% vs 52%), with this higher share being evident at both skill levels (all differences significant at the 1% level). Given our focus on the first two years after arrival in New Zealand, migrant employment makes up a small percentage of overall employment, with returnee employment smaller again (around 3% and 0.5% respectively). There is a small difference between the share of recent migrants and returnees in innovating and non-innovating firms, with innovating firms having higher shares (not different from zero at the 10% level for migrant share). As with new employees overall, innovating firms were particularly likely to employ high skilled recent migrants and returnees (differences significant at the 5% or better level). 
Migrant and returnee employment
The skill level of migrants and returnees Table 3 .4 shows the high skilled share of months worked by new employees, and by those new employees classified as being recent migrants or returnees. As discussed in Section 2.5, skill level was set by assigning employees with the highest worker fixed effects as being high skilled, such that the average firm high skilled employment share was 25%. This results in a little over 28% of all months worked being classified as high skilled, as shown in Table 3 .4. Overall, new employees are less likely to be high skilled than the total workforce (22.7% of months worked), while recent migrants had a similar share of high skilled employment to other new employees (22.2%). Recent returnees were more likely to be high skilled than any of the other groups (31.6%). Recent migrants are highly heterogeneous, and skill level differs markedly according to the policy category under which migrants enter New Zealand, as we might expect given the intent of these policies and the associated criteria. Table 3 .5 summarises both high skilled and low-to-medium skilled recent migrant employment according to the relevant policy at the time the migrant was first employed in New Zealand. In most cases (71% of high skilled recent migrants and 73% of low-tomedium skilled recent migrants) this was through a temporary work visa. The final two columns indicate the share of employment that is high skilled in each category and the size of each category in terms of years worked, as in Table 3 .4.
The migrants that are most likely to be defined as high skilled are Work to Residence visa holders (73.0%), those granted residence as Skilled Migrant Category principal applicants (37.5%), Australians (36.5%), and Essential Skills Visa holders (31.4%). Groups with the lowest share of high skilled employment include: those with a visa under the Recognised Seasonal Employer scheme, which provides seasonal workers to the horticulture and viticulture industry (2.9%); international students, who may have the right to work for up to 20 hours per week during term time, and longer during holiday breaks (7.5%); and Study to Work visa holders, who are seeking to make the transition from study to residence in New Zealand (6.2%).
Most migrants to New Zealand arrive with temporary status, and this is reflected in the final column of the table. The largest categories of recent migrant employment are for Essential Skills visa holders and working holidaymakers. The former are more likely to be high skilled than the average employee, and many take up residence and stay in New Zealand long term, while the latter tend to do lower skilled work, and generally only stay in the country for up to a year. (Table  3 .7), and high shares of high skilled returnees. Agriculture, Forestry and Fishing (5.5%) and Retail Trade and Accommodation (4.1%) have the highest share of low-to-medium skilled migrant employment, while low-to-medium skilled returnees show no strong industry pattern Table 4 .1 summarises the results from logit models using the specification outlined in Section 2.7, where the dependent variable is "any innovation." In the first specification, neither the presence of recent migrants nor returnees is significantly associated with innovation, although the latter measure has a large positive coefficient. Archer & Lemeshow (2006) .
Recent migrant and returnee employment by firm characteristic
Any innovation
Reference worker groups in columns are non-migrant, non-returnees (1), and low-to-medium-skilled existing employees (2), (3), and (4)
The coefficient for migrant and returnee share reduces in magnitude when we directly control for workforce and firm characteristics (specifications (2) and (3) respectively 10 ). These estimated coefficients now capture the relationship with innovation over and above the fact that recent migrants/returnees must, by construction, be new employees. The share of high skilled employees and the share of new employees in the firm both show a positive significant relationship with innovation, as do firm size and R&D expenditure.
In specification (4), we further distinguish new staff, recent migrant and returnee employment shares by skill level. At this stage, we see that the high skilled migrant employment share is significantly associated with innovation. The coefficient of 0.656 for the high skilled migrant employment share variable indicates that if a firm hires a number of high skilled migrants equivalent to 1 percent of its workforce, we expect the firm to be 0.656 percentage points more likely to innovate than if they had hired an equivalent number of non-migrant, non-returnee high skilled workers. While the coefficient for high skilled returnees is even larger (0.738), it is insignificantly different from zero (at the 5% level). Both low-to-medium skilled migrants and returnees have a negative, albeit non-significant, association with innovation overall.
While the share of new high skilled employment is significantly associated with innovation, so too is the share of new low-to-medium skilled employment. Unlike for migrants and returnees, for new employees more generally it seems to be their newness, rather than their skill level, that is linked with a firm's propensity to innovate.
11 This is consistent with reverse causality -innovating firms expanding -influencing the relationship.
Once we control for the skill level of new employee employment shares, the share of high skilled employees overall is no longer significantly associated with innovation. This could be due to the presence of multi-collinearity, with the high skilled employment share and new high skilled employment share being highly correlated.
12 As a result, it is difficult to say whether high skilled staff generally, or new high skilled staff in particular, are driving the relationship with innovation.
Other innovation measures
Results of models following specifications (1) and (4) above are presented in Table 4.2 and Table 4 .3 respectively for the remaining innovation measures. This section looks at whether different workforce characteristics are related to different types of innovation.
While there were no significant relationships between recent migrant or returnee employment shares and overall innovation identified in Section 4.1 (without any other workforce of firm controls), some positive associations are evident in Table 4 .2. Specifically, we see a positive relationship between the recent migrant employment share and product innovation, process innovation, and marketing innovation, as well as the propensity for a firm to enter new export markets. Returnee New Zealanders on the other hand are associated with product innovations where those products are new to New Zealand, with organisational innovation, and with marketing innovation. They are also positively associated with innovating firms reporting that staff are an important source of new ideas for innovation.
Positive associations are still evident once we control for other workforce and firm characteristics, and add a skill dimension to the workforce characteristics (Table 4 .2). Positive associations are particularly evident for high skilled recent migrants and returnees, as shown for the earlier models looking at innovation more broadly. These relationships are over and above that due to newness to the firm per se, which itself is significantly correlated with almost all innovation measures. As noted earlier, high skilled is correlated with new high skilled so that the significance of the latter may partly reflect the general skills composition of the firm. However, the consistent significance of the new low-medium skilled share supports the hypothesis that newness itself is directly related to innovation, potentially via reverse causation.
13
High skilled recent migrants are associated with a firm being more likely to have introduced new products (as well as specifically those that are new to New Zealand), and with the introduction of new marketing methods. Hiring a number of high skilled recent migrants equivalent to 1 percent of its workforce is associated with a firm being 0.53 percentage points more likely to introduce a new product, 0.18 percentage points more likely to introduce a product new to New Zealand, and 0.44 percentage points more likely to introduce new marketing methods, than if they had hired an equivalent number of non-migrant, non-returnee high skilled workers.
High skilled returnees are associated with product innovation where that product is new to New Zealand, and with new organisational or managerial practices. Hiring a number of high skilled returnee New Zealanders equivalent to 1 percent of its workforce is associated with a firm being 0.34 percentage points more likely to introduce a new product that is new to New Zealand, and 1.09 percentage points more likely to introduce new organisational or managerial practices than if they had hired an equivalent number of non-migrant, non-returnee high skilled workers.
Lower skilled recent migrants and returnees are associated with small positive associations with firms entering new export markets and introducing products that are new to the world respectively. Neither of these outcomes measures is associated with new high skilled recent migrants or returnees, or with new high skilled employees more generally. Both measures show a small but significant relationship with the share of new low-to-medium skilled employees.
While the presence of new employees more generally (regardless of skill level) is associated with innovating firms reporting that new staff are an important source of new ideas for innovation, the presence of recent migrants or returnees is not associated with any additional effect. Firms that report new staff as being important for innovation are not disproportionately more likely to have hired recent migrants or returnees over and above any relationship that arises from skill or general newness to the firm. Archer & Lemeshow (2006) .
Numbers of observations vary due to subgroups with no variation in innovation outcomes. The 'Staff as a source of new ideas' model is restricted to "any innovation" firms only.
Firm subsets
The presence of recent migrants or returnees may be an important contributor to firm innovation for only some subgroups of firms. In firms for which the potential for innovation is generally low, workforce characteristics may not be associated with innovation, meaning that the models above may underestimate the effect of these characteristics for innovative firms. In order to understand whether migration has a particular relationship with innovation for specific groups of firms we estimated separate regressions for firms with different characteristics, as outlined in Section 2. Firm subgroups were identified according to whether the firms (or the industries in which they operate) were more likely to have a high skilled workforce, to export, or to invest in R&D. Subgroups were also defined according to firms of different sizes.
The results of these firm subset models for any innovation, and for whether new staff were identified as being an important source of ideas for innovation, are presented in Table 4 .4 and Table 4 .5 respectively. 14 One concern with the models presented here is that the goodness of fit tests are poor for each of the subset models, with the exception of the 'any innovation' measure for small firms. This could indicate that the relationships are more complex than is captured by our model. Given these concerns, we focus on results that are generally consistent across firm subsets.
Across all firm subsets, the share of new workers (at both skill levels) is positive, and is generally statistically significant. Similarly, for all but small firms, there is a relationship between the size of the firm and its R&D expenditure on the one hand, and its likelihood of innovating on the other.
High skilled recent migrants were identified as having a positive association with innovation in small firms, firms in high skilled industries, and firms in R&D industries (coefficients of 0.628, 1.624 and 1.562 respectively), but not amongst larger firms, high skilled firms, exporting firms, or R&D firms. All but the last of these firm subsets have positive estimated coefficients however, and the lack of significance may be at least partly related to the smaller samples resulting in larger standard errors.
Setting aside this possibility, the fact that we have a positive significant relationship between high skilled recent migrant share and innovation in firms in skilled and R&D industries, but not in skilled or R&D firms is difficult to interpret. One possibility is that high skilled migrants are particularly important for innovation for those firms that operate in high skilled or R&D industries, but that do not themselves have a particularly high skilled workforce or investment in R&D respectively. 15 This could indicate that skilled migrants are substitutes rather than complements for a high skilled workforce or R&D investment in these industries with respect to innovation.
As with the earlier models across all firms, models for firm subsets fail to show a relationship between recent migrants or returnees and the firm identifying new staff as being an important source of ideas for innovation. Archer & Lemeshow (2006) .
Conclusions
Firms that hire more recent migrants and firms that hire more recent returnee New Zealanders tend to innovate more than other firms. Firms with more recent migrants are more likely to introduce new goods and services, new processes, and new marketing methods, as well as being more likely to enter new export markets. Firms that hire more recent returnees are more likely to introduce products that are new to New Zealand, new organisational or managerial practices, and new marketing methods.
These relationships result from a number of different factors. Migrants and returnees are often highly skilled, are new to the firms they work for, and they bring 'outside' (ie international) perspectives with them. When we try to separate out the effects of migrants and returnees on innovation from them being new, high skilled, and having an 'outside' perspective, we find that the former two factors seem to matter more, at least for some forms of innovation, and/or some types of firm. This conclusion is supported by results for the self-reported influence of new staff on innovation, where recent migrants and returnees do not appear to raise the likelihood of this reporting, over and above their contribution to the new employee share. We cannot determine whether new employees, in general, play a substantial role in causing innovation outcomes or whether they are a consequence of such innovation.
We find a significant relationship between the share of high skilled immigrants working in a firm and the probability of that firm innovating, controlling for a range of characteristics of the firm and its workforce. High skilled immigrants may therefore have a positive impact on innovation, but this does not seem to be different from the impact of similarly high skilled non-migrant new employees. As such, the main way in which immigration policy is likely to facilitate innovation is through any positive influence it exerts on the skills composition of the workforce.
Recent returnees were more likely to be high skilled than the average worker, and considerably more likely than the average new employee. Migrants on the other hand were less likely to be high skilled than the average worker, but somewhat more likely than the average new employee. The average skill level of recent migrants is dragged down somewhat by categories that tend to attract low skilled workers, many on a short-term basis (for example working holidaymakers, and seasonal horticulture workers from the Pacific). Nevertheless, those temporary and permanent policies with a skills focus do tend to attract high skilled workers, and Australian migrants also tend to be high skilled. Focussing policy attention on reinforcing these categories could have flow-on innovation and productivity benefits for New Zealand firms and the New Zealand economy. For returnees specifically, we also tested an instrument based on the distribution of lagged new nonmigrant, non-returnee employees in the previous two-year period by industry, firm size, region and skill share aggregations. The justification for this is that returning New Zealanders may be more likely to take jobs in the same types of firm that hire New Zealanders more generally.
Another consideration, given the particular difficulties in constructing a sufficiently strong instrument for returning New Zealanders, was to take advantage of information on where the returning New Zealanders were working prior to departing the country, for those returning New Zealanders who had left New Zealand two to five years earlier. We tried two approaches:
 Allocating the current total flow of high/low-to-medium skilled returnees according to the last recorded industry/firm size/region of employment of the subset of returnees who had left 2-5 years earlier.  Using the firm-level share of employment of high/low-to-medium skilled returnee New Zealanders who had left 2-5 years earlier as an instrument.
While significantly associated with the returnee share, the instruments resulting from these approaches were no stronger than the other instruments tried.
In general, employment shares of returnee New Zealanders seem to be harder to predict than shares of recent migrants, while high skilled employment shares seem to be more difficult to predict than lower skilled shares. Given our expectation that it is high skilled workers that might plausibly facilitate or drive firm innovation, this latter result is particularly concerning. 
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